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In observations of three brain injured children (20^ 
32, and 24 months old) ^ the authors found a strong association 
between reinforcement density and cooperative behavior during 
physical therapy sessions. The results suggested that the ielivacy of 
reinforcement per se has substantial effects on behavior. When large 
amounts of noncontingent positive reinforcement was provided each 
child^ noncooperative behavior decreased very sigaif icantly . It 
appears that with some subjects^ manipulation of reinforcement 
density may be a useful alternative or adjunct to manipulation of 
contingencies. ( Author /DB) 
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Abstract 



Profo.,ionale design a beha„ic; .rog„„ „lthou .oiductlng a 

thorough bshav . ,31s. a raauU, „o=.-=n,„ „ay b Inappropriate 

and inoffacti.. . ... 3 cU. „. z„ adc.tio-,, . ,„,,^,,, 

".ay pra>,a„t th. u,: d. aloping „a. 

tha undaratandlr - . »e„ be ,vior. I„ otcar. :,tic . ,ai„ brain- 

injured childr-;; ;r fm-^ - o*.^^^ . 

foL . strong as cac-txcn ::::.nH.r reinforcement 

density and c ^pb: --h«w tu 

P . - - -=nav/. , Tha prr- ert ras; .,uc : ot that the 

delivery of r • - n«T. 

'"tsinnriai bahaulor. Tt 

appears that ..nipul...=„ of denait, ™ay 

baauaaf„l. , , „ , 3, ,„ o, =.-tl„„ncias. 



In icent yec: :, c^rr^r-islonals : . . ^ bogun tD rely mora on packaged 
prescrir t ans for -aha change, t .,. _ asa on functional analyses of behavior 

(see Pi?- and Ep^ling, ^".0). Since -ha same benauior may be maintained by 
differs- 1 rontinc.ir,. 188 in diffsrenfc K:.r:jecta (Ce r, 1977), failure to 
analyze i,ay iaad to ^ r.Ttal- praporti ; of treat -^nt f ■ llure3 (Michael, 1980). 
In addi:i :ha -.horajgn b=-£yj.ar enal iic 3cien-j_3r ray contribute to our 

presentl in-_ :ac nd^zsis ^ding ar .urr.^n sahauior H-d incrBase our range 
of treat mer.t , — cegiaa? b&-avic-C tsohnician Sb. .ms unlikely to son- 
tribute in t -is 

Thg bas- i c t-;e: Denauirriii inter.v-r tions ie r.-iir. -jlation of raspc, -- 
consequence - it i c r:-- ps. C-;r„;,r.rrating m contir..-- :r:_33 has proved a 
useful atrarsc ■--a: It f ocuses attanti^n'. -n behav-— - -receding conaeqL -3 
delivary. Som- thir isJ^avlore fol^a-ng and e-::: tad by consequencs 

delivery may b; q- :>tQras:::. L - such c-^sb, tha amcur.r. end frequency of 
reinforcement .ray s? as rii.avant as tht rsaponsB-conE=quBni3 relationship. 

In our aarly iin": 3 rvet-trion program ■•□r deuglopmentali; delayed infants 
we have encc-jnte--- a Hlt- stiTsn in u/hi:i.~ amount of reinf otrament ssems a 
crucial determinant, of *.?nb^,irir. In cw arogrEni, most of r.ne brain-in juisd 
children recaiue -n v^ ical thocapy, anc Tr^t of tham cry la receiuing iz. 
Unless the crying is - '".''^citr : ly in-;anoe to preuant work ith tha child, 
therapists generally io r- i:. =nd praise cooperative behE.ior, Over tims, 
most of the clients raai.n rr cG-narerg with therapists during handling. In 
a few cases, however, the nraais-igncre strategy appeare to have no effect. 

Informal observaticj-:!.- SLiioasted that therapists were applying appropriate 
contingencies to modify -na : yiag and oppositional behavior; however, the 
behavior seemed most closely anaociatsti to the quality and frequency of 
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co.tt>tiqu^nc«.s dtj liuered. It appearBd tliat more cooperation and lese crying 
were Buidenced when more positiuG relnf orcement was av/ailable^ The present 
inudtitiyt^tiono djtjre dysigned to prouida inore forfUd.l tuiite of thio hypothdals* 

Setting 

The present investigations were conducted during regularly scheduled 
classBB of the Early Intervention Program of the Association for the Help 
of Retarded Children. This is an interdisciplinary parent trtiining program 
for developmentally delayed children ages'O to 3 years. Observations far 
Cases 1 and 2 were conducted during physical therapy while a therapist was 
handling -he c'liiid and at least one of the child's parents wau in the room. 
Observations for Caee 3 were conducted while the child was being seen by 
a staff psychologist with the child's mother present. 
Pleasures (Cases 1 and 2) 

For Cases 1 and 2j observations were conducted on a 10 seciond observa^ 
20 second record beais. During the observation interval, if the subject 
screamed p whined, or engaged in thrusting or other abnormal movsment, tha 
behavior was scored as uncooperative during that interval. If the subject 
received any event that the parent identified a priori as very positive 
(e.g., favorite toy or mother talking to, for subject one; bubbles or 
mother talking to>for subject two) this was scored as a high reinforcement 
density interval. (See below for description of measures utilized with 
Case 3). 

Case 1 : The association bfatwean revnf crcement and CQOparatl>/e behavior . 

The first case was a 20 month old moderately hypotonic developmentally 
delayed female. Informal observation suggested that this subject was more 
cooperative when more positive activities were available. Formal data 
collection was conducted for thres physical therapy sessions over a three 
ueek period. During this time, tna aui)jBCt's mother was instructed to 
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Mouidd uctiuitio*^ that har child t^njoyed, and to talk to the child 
less of what the child did. 

Figure 1 ehou/a the raaulta during thaaa three aeaaions. Tota:. 
cooperative behavior declined from 1^% of the intarv/ala in tie fire, 
to 1?;?; in the third aeaaion. Uncc-Dsrative behavior during igh rer 
mant density intervals declined ai,~.^larly, from 7C-g to 9%. mta, i- 
that uncooperativa behavior remained at lOOjg duri.-g low rain rrcamer 
intervala. 

In the abaance of compariaon data, this dooa not demonstrate an 
or- the instructions to the parent an either the rate of reinf orcBmsr: 
or on the uncooperativa behavior. However, the aubatantial differsn- 
cooperative behavior between low and high reinforcement denaity inte 
providea support for the hypothesis that the behavior end rainforcarr . 
sity are related. 
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Figure 1. Uncooperative behavior and lou reinf orcsment dens 
in each aeaaion for case 1. 



££.?S~2: Effecta of parent tr aining and tnatructiona . 

The aecond case was a 32 month old athetoid cerebral palay mal v- - 
also appeared very responsive to the density of positive aventa. Obaeiv. tione 
were conducted each week during physical therapy. After three aeasiona 
baseline, the eubjact's mother was instructed to provide frequent positive 
activltiea during physical therapy. 
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:3 results of observations ulth this subject. During 
.^.,,3 behauior observ/ed in 81^: of the int-ruals. 

behavior was .beerved in -nly 17^ of the intarvals. 
- .J be associated jith in :rodL:x^ - of the i-iter- 
in-malou8 data poin was the onn c . -rated i n trsat- 
uhich overlaps slizhtly with bi.s2 ^ns e n two. The 
crrtad that he jas lill during tz™ -urr/ : ^ion of 



^ zrxlking effect is tne differencQ beraian uE-aviors 
„rz.ng low reinforcement intervals. Itcc ^srcnive behavior 
ig all low reinforcemant intervals, h- : ,33 rat observed 
3inforcemant intervals other than thrs^ in tr3atment 
us in all but one treatment aession, .11 recorded uncooper- 
--urred during low reinforcement inter ale. 
^^r mc . follow^p, subject two still displayed uncooperative 
™vl. d..in, U lou density intervals. An increased proportion of low 
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each sea 



UncooperabivB behav/ior and loui reinforcement density interv/als 
sion for case 2, 
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J^n.iLy irUru.ls aucj... ... a failure to n,j:.ntain the prayra,, :,i , rein- 
forcement density. Tr-. subject continued manifest more cc=zz rr.lue 
behavior dL-r^ng high r.:.n-3ity intervals; it _8 not clear that 'fact of 

rainforce: n. is as p: ,r at follou.-up ..t .,a« early in tre. .nt. None- 
theless, . data suggn that the high ^naity rainforce«,ent . :inued to 
oli~it (=:-.:,ration oue ■ extended peri:- of time. 

~ 1- -^alble effecris r - -ainf orcement density on client - zr^^rBn i^t 
ir-~9raction . ~ — ~ ■ 

set threa was : onth old hypertonic male with e his^ary of 
ir : . spasms. He tanc u ;o continue uncooperative behavior Datterns 
fc - XT i.d periods of tima; therefore, cumulativR uncooperative behavior durir 
t :o m.l;iute8 of t^ -ssion was ;;imed by starting a stopwatch at 

t oHi: zf an uncoopers episode, and stopping it at tha end of the 
£ -3da, Since this aut :z often began acrsaming upon entering ths class- 
r .,• initiating traatme.'- ...a often difficult. 

During s four sessi ,^ buseline, tha senior author (j.W.) attemptad 
-ork uith the subject while applying a praise-ignore atretsgy. The 
f-fth session was begun oy carrying the subject around the room 

(a favoriba event for subject three). During sosaion eix, treatment as 
ueual with a praise-ignore strategy was re-instituted. Sessions seven 
through ten were begun by carrying the aubjsct around the room. 

Figun, 3 shows the results of this strategy. During baseline, a msan 
of 79% uncooperative behavior was recorded. In the fifth saseion, un- ' 
cooperative behavior declined to AA%, In tha sixth seasion reversal, 
the rate rose to 93^. During sessions aeven through ten. a mean of 10^ 
was recorded. Thus, a sharp decrease in uncooperative behavior was assoc- 
iated with beginning the session uith a positive event. 
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Figure 3. UncooperatiuB behav/ior during b=-. Un- (treatment as usual) 
and trsatmaiTt (susslon started luith noncon^_r gent positiue reinforcement) 
for case 3, 



This is not to say that a single positiue e-..'er t changed a wall esteb- 
lishad pattern of behav/ior. Rather, it appeart tnat the poaitiva ev/ent 
elicited a brief initial period of cooperation, which could be reinforced. 
This seemed to establisn e more positive InterEcticn between aubjgct and 
staff. Without the initial positiue event, the subject would begin the 
SBBsion by screaming, which resulted in little opportunity to reinforce 
cooperation* 

Oiacuasion 

Uie have found striking differences batvueen behauio: during delivery of 
high density reinforcement and during low dennity reinforcement. This sug- 
Qeats that procedurqa inuoluing reinforcement density manipulation may be 
useful additiona to the behavior analyst's armameintariuin of stri, tag:.es. 

rirat, houeuar, we must delineate tha r.ecBsnary and . suf f icia.n'c 
conditions for occurrence cf such phenomena. Our findings are based 
on obsQrvationa of very young brain-in jurad children during treatment in 
an early intervention program. The generalizability across settings end 
subject populations should be teeted. Further, the maintenance of 
effects over tinia must be axaminad. 
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Al t:.:t '(.t, ci nuhibbr of viable iriterprdtatiana of the (j^Jdnome.ion 
may bo aJw- One visu is thdt the subjects' uncooperative behavior 

is a means - .aining reinf orcument ; t\\Q presance of noncontingent 
reinf orcerrB' make the behavior unnecessary. Green (1980) and Hurah 

(1980) hciv^ incicatud that noncontingent reinf orcerrient ia most likely to 
decrease r3Hao-':ding if the response cost is very high; the response cost 
of the uncrroperativB behavior appeared tu be very high. Another view ia 
that the ciraerved effects depend on contingent delivery of high density 
reinforcement for cooperative behavior; howsver, the clear and immediate 
relationship between reinforcement density in an interval and behavior makes 
this sear unlikely. It is also possible that the positive events elicit 
coopera tLr.n, and that a classical conditioning process is making the 
treatment eituation more positively valenced* This seamed to be the case 
particularly with subject three* 

Rore systematic control of responae-conaequence relationahips is needed 
to test the role of contingencies in this situation. All of the subjects 
were brain-injured, and may have had difficulty discriminating contingencies. 
On the other hand, Aylion and Azrin (196M) report that "reinforcement 
priming" — initial delivery of noncontingent reinforcement ~- ia uaeful for 
initiating responding in adult mental hospital patients; hence, the effect 
may not be specific to brain-'in jured children. It is also critical to aasess 
the effects of delivering positive consequences on the behavior of parents 
and staff. The procedure may affect the subject's environment in a 

number of ways, making it mors positively vaiencsd* 

The present results could have important implications. They suggest that 
the response-consequence contingencies traditionally emphasized by behavior 
analysts are not the only import/int considerationa in designing behavior pro- 
giaipsj at times, the consequence per se may elicit desired behaviora. 
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U Ihia «f; act i. auff ci^ ,tly powerful, it may be cost-eff active to main- 
tain noncontingent deiiue. y of positively valenced evonts. The training 
for noncontingent deliwery certainly appears to be leea time consuming 
than training for contingetit consequence delivery. 

This is not to deny t^.e importance of contingencies of reinf orcementj 
contingencies may in f^^ct te important to the present effects, are certainly 
critical to other interventions, and may be necessary when maintenance over 
time is desired. At the same time, the present findings suggest that the 
amount of reinforcement received should be given closer attention. 
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